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l ] 

umm 2 ] 

3 ] 

h *f fc*5 * tulB$cffi?L<7MI* ©?L®s»**JSia« is £ fuifi$cm?LO fil * co?Lo W 
f J; 15 &/h$v*£ Mtt^vt7-^V- ho 

4 ] 

•J ot!fIBtStm?Lo?L(7)'fimJ; *9 t>3>fcv*ifc Mtf^y^7-7'V- ho 

5 ] 

■flfT IB -> * 7 - -f V - h © <f fofrb IrI ^iiiP L X V> & £ * #& fct4'>ir7- , /V- 
K 

6 ] 

7 ] 

[If** 8 ] 

^tKISg^tu tufBv^7--/v- h<f«^i3lt^>tuiB^ttJ?LO?L^raPS^jaa§l5^*3 

umm 9 ] 

* e he m -r * « o it#^ -7° y x -? v - 7s m <d 2 m&rr x &&z.t* mw 1 1- & 

v--?v- ho 

[WfJfcfi 1 0 ] 

nt&g 9 &c # v> x „ friBifcffl?Ltt ^Lrt Kmx-t & m & z> ftrffi ^> atffl i~ 
1 1 ] 

1**31 1 0 K&^X, mmtf7mifrbffi>lti1r2>m(DW.&ff0 . 0 2 ram^i:, 1 0 m 
m&TX&ZZ t ^^Wtir^^^rU-fU- ho 
[If** 1 2 ] 

■t&mxm&O . 0 2mml±, 0. 5 mm^T<7)|5S-^tt S i k k v ^ V - 

-fV- ho 

[W*« 1 3 ] 

floats 1 2 ^i3V>T, HtffBipS^O. 0 2mmJ^±. 0. 5 mvsxVXT ifl 0 . 2 

mm/^tb 2mmt*j:t^fJ:t4yt7-^- ho 
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[m^m 14] 

1 1 Sfctf 1 3 £;&V»-C\ y^7-7"V- < t & 2 0mm^&& 

it^iftt^yt7-7V- ho 

?L <b »E m 1r Z> m \z is tf £ 1\M ^v^-XV-h K is & > •? 7 v * ifl 1 % J£J< I*] X * 
Sit Mtt^y^7-7l^- ho 
[fff« 1 6 ] 

^#^£^£^7 7^0. 2 5 i Mtt^Vty-T'W ho 

[|f ^ l 7 ] 

If^Tl 1 1 5 (D^irtifr— o\zis^X, yt7-yi^-h©III®H> 
tf^fciftffiS^&iaoWWffim^fifcv^ t Hff fcf^ ->^r 7-7V- ho 

1 8 ] 

MLtv^i i:^#ftt^yt7-^V- ho 
[If 1 9 ] 

*mWLt-f%> yt7-7 , V- ho 
[ff^a 2 0 ] 

2 1 ] 

s s*?V-~7\s- h0^^77[^^*oT^^a%^g^tL^^|;7j^^l^itTfem^tL^ J: 
V tZft-ZtlX^&Z-t *mWLt-f& 7~7V- ho 
[fS*^ 2 2] 

^^^gz:ttli-^»^Mm?L : |-«x.^v J r 7-^V- h K43V>T, #-*3rv^7-7°V 

-7°V- htf)JiSW~l£&t*:£ tMtf^ ->t7-^V- ho 
[If « 2 3 ] 

if 7. £}fctB1- £ »^2ftffi?L x. ~> * 7 - 7° ^ - h tf 7° 5 Xv*Iii is v> 
X, -i(ilBv^7-7 0 l/- h ^kSIUci3&t&iP4Mf*&fc «3 OBufB®:tB?L^?Lo^BtM^ s 

^7°7X-e^a^« 0 
[ff #3* 2 4 ] 

^^^^ffi-r^«<75»:m?L^«x^^-v7-7 o v- h ^^-tf7 B 7Xv^a^tt^i3v> 

t, ttf|fivi'7-7°V- h^^^^islt^tuiamm^L^ffl^^^LMff^lISS^is^^tfi 
[fll^fi 2 5 ] 

£ 2ft til * «8c£>2ft tB?L *m x. ~> * 7 - X V ^ h X 7 X^j&I^S K is ^ 

f 15 ^ & & i) <d mmMmivii^mm. z »? & ^ * v> 1 1 £#m 1 1- * 7 7 x 

[If Ml 2 6 ] 

jnbTv^tuiav^7-7°v--h*^-tj>ifc^#m^i- ; 5»7°7Xv^s^«o 
[it &m 2 7 ] 
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2 8 ] 

2 9 ] 

f*3fcg 1 7bM 2 2 <D v^i* iifr— o fclB« $ ttfc v -y 7 - 7° ^ - h £«ffl LTgkSfctrv* 
[lit « 3 0 ] 

3 1 ] 
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[0 0 0 1 ] 

[ir*S«r] 

[0 0 0 2 ] 

- ©f(7)*f#lMt fc lt, i Kiams tut i ^ 4 7*7X75iii 

[0 0 0 3 ] 

v ^ 7 - 7° V - h fiW \Z It , 7° 9 X^^ffl CO §^ ^ <DWMr* t>t1-& 

t7-7"l/- >T^«^ti/:ittS7 7Xv|:j;otIfe$ti^o 
[0 0 0 4] 

[0 0 0 5] 

S7"7Xv(iti : -fiS^ig:<> ^©^fefaiMl^^ - C < > t 

[0 0 0 6] 

[0 0 0 7] 

[#^m 1] #M 2002-299330 ^<2r#|i 
[3&9!4>PB/Jc] 

mm~t>m&: t £ ? t -r s is®] 

[0 0 0 8] 

^gg^cT)^^ itus\ |W|— •^-rXco^fetB?L^M^fe/c 19— flfcfcfl-#L;fc5/ 
t7-7*V-fOTL-C, CVD (Chemical Vapor Deposition) f©«7'o -tr 7. =Hto 
^S^^^tL^li^lIff^TO-^^^^ Reactive Ion Etching (RIE)^<7)^ 
y T^XXn-b*^ ofcJt^, x 7 f ^ X 1/ - f - ^ ^ ^ i s f J L ^ o JEfc 

, v^y-xv- b^^^a^^mm^i^xn-fe^oTf^^b, ^t^oo^t, 

[0 0 0 9] 

^mMoBMit, mmL±77X^mmmmz&7m*<DJfM;&(Dmmz3zmi'X, c 
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[0 0 10] 

CD ztfom tzumt, %3— & mbj&j^ & y f - > ^ v - h & nil -e £ £ 7° 

[0011] 

[0 0 12] 

%) i <h ^> <?> o 
[0013] 

~-fv~ \ t m#mi&® torn <D-^mm y°? xv^js § tt-c^ * ^ w km ltljv^ 
, ^ssr * ©n»^, *y * 7 - -7° u - b ^Jtft uii^v^ ks^ % ^ 

o 

[0 0 14] 

XV- K SSy^7-7>-h^^tf7 7Xv«t> 210% /7X-7jftItf?:f 
Ji L «jt^ ft Sr «-T & o 

[0 0 15] 
[0 0 16] 

£ H&iEJfcffi?L<£>1B * £>?LoMt i 19 & /h $ v^i it^vt7-7>-> *l 

o 

[0 0 17] 

wm^\z^ ^m^Mmhtz^ <Dm%^ik^i^i(DmWiX *9 fe^v^tMtt 

[0 0 18] 
[0 0 19] 
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[0 0 2 0] 

^"U HuIB^^?L^^mttJ-r^>f!lX*ill^O . 0 2 mmlJiffJ L < ii 0 . 0 5 mmftl 
, ^oimmMIK (±0. 5 minUTF^*^**"*- h £ i: £#f& fc "f £ ~> 7 - 7° 

[0 0 2 1 ] 

^H^c7Dv^7-yv- h±, mffi?Lo^^-mttiiiij<7)ii:#^ i 7°9X-7v-^)i:c7)2 j§m 

[0 0 2 2 ] 

y t7-7°W- >^#Ci3ltS^77+^l jjf L<U0. 2 5%^M^i 

i !3 JSa2*Btf*38SfH Uv>4£i, **v^i5/^7-"^v-h co MISSIS off $ Wtp&M<D& 

y - 7° - h © isscm?Li*] kia $ * & hij om^mmirx * ftw.fr b mx-r ^m. 

o 

[0 0 2 3] 

[0 0 2 4] 
[0 0 2 5] 

< i \z X *) „ 

[ii] 

3piyy 

U(r,Z) - r o„„r 7u 5 -9 ^2 ( ! ) 



8#z 



64# 2 z 2 



Hfe2] 

b 1/2 (z) = 23.1^=- (2) 



-e-^£^tL^, 0 ?ltJfX]£tl (mTorr) , Qiitf^SEfi (seem) X$>& 0 tebi/ 2 l± 
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[0 0 2 6] 

ii-e, ±^ (i) s.^ (2) k&o'^x, is^v-?}/- y^mKmzwm&tz^wi 

[0 0 2 7] 

[0 0 2 8] 

[0 0 2 9] 
H*3] 

Q=1349Xd4/LX(P r Po)X(Pi+Po)/2 (Pa-m^/s) (3) 
[0 0 3 0] 

[0 0 3 1 ] 



[14] 



<2 = 1.307 xvL 



il + ln 



2mi 



[15] 



e / 



mi 




MJ-Um, y^Xvi^t^J:^ 0. 0 lmm^P)5mmiSltf 
COT. ?LSt±-€-0-M[icWt&$*T'>-^ff^2ffif£lTfc&* 0. 0 2mma±, 1 
mT^l&^-f tU2"J;^ 0 Jim±s i © i a 7 7 Xv y - ^ ©f $ O 2 ^MTt'* 

mmlT, £«90£L<{±O. 1 mm^f) 0. 3 mmCt^t^O^lJ Lv>„ * 
Xli©3>^^^>X^#lLt, 0 . 0 5 mm£k±t-f&CDi)$%!- £ Lv* 0 L 
«IL(fl0. 0 5mm£JL±0. 5 mm&TW?Lf;i#*ifeffi1ffl^fcfr^9X^S& 
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iV^ v^y-^l/- f©)??^ %^y-)\^(Dtz^(DmWLm^^h 2 0 mmR. 

L < , SWiL^-TS^^ 3 0 mmMTWI bv> c 
[0 0 3 2] 

X i9+^i <bS^1"^- bam* Lv> 0 iot, * 'kMOTMS Officii! J? ift 
[0 0 3 3 ] 

5£(3)£*K mm?U^03&^^Mii?Li£#04*^it^lL, ^ (2) ^(b^il 

[0 0 3 4] 

j^Mff 14, .x y 7 y 71L<Di%—&S) &£ik-t * a6 . 7° u -fe ft £ 4 % JJlft 
1 %^Wx^7!i^^?L@mM{i0.25%J^l*]^»x^* : ^^ LV\ 
[ 0 0 3 5 ] 

[l&M * * <n>W%<onm\ 

[0 0 3 6] 

[0 0 3 7] 

ft l %tt^ftg : 

IH 3 i:> Reactive Ion Etching (RIE) 7°u-txm<D*?4 ? n$7"7Xv^I 

L-cj^sttsiMgi o£^u ffria^a^i o^cttt^nti 2 

#1 4 3&*iBfll$tLTV>*o *&S£1 0 KSMlC-*-' 6 *:^ 0 fi^tH? 1 4 O 

sa^ij ci^ 1 0 £#jic*°- h 8 k x 9 ^— cj#*ci- &zt &x i * 0 

[0 0 3 8] 

gfcSgl 0±»*fcJ\ 1 4±<7)»a«l 2 ^tStfi:, Mfl OO^l- 

ian«p> bp*>. Jf^Mcmii 5 ^^^tL^^v^y-yv - > 2 o^v-;v<; >^ 

*^LT^«9#lt«btfrv^ 0 II:, ^II10t:a> v ^ 7 - 7° h 2 0 <Z>*M1U IP 
*> , yt7-XV-h20 CWLTfiH*^ 1 4 i: t±R*tfl fc, |Wj C < 4 ? u^mWM 

[ 0 0 3 9] 

v^y-^V- h 2 0 <9_b® *;<-7*l'-h2 2k©BKIi, y^Xvi&jgar.** 
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no (Dtm^mi bi-ifzy°y x-?jfxm%tf- v 2 4 ^5Xv^«i 

E&2 6^?^"CV^o X?.*-r h 2 4 izOkteZtltiA r r#<7)X9 

[0 0 4 0] 

IS^tL^X^X^^M^g^fi, MSI 0*K v^-XV- h 2 0 fc*fc£!s33fe#i 
1 2fcOHl:, S##7t%2 8^iet§^tv^ 0 £<7>2g#*«2 8fcW\ ^RcO&kil 

[0 0 4 1 ] 

mm^tL^M^^^^F^^isv^-c^^^^s^x^xv^ i ^sb^ti 

& Q fc/*U lulBv^y-Xlx- b 2 0 ^?)©^7X7|j|^r>t7-^V- h 2 0 
i:^#:#«2 8 t <Dm<D^mfr b , SM^itJ 2 8 h^SMU 2 i OW^H^ft 
^oT-^tLTV^/ii6, M^55 s vt7-7>- h 2 0 SMfcfflttt® 2 8^fl^^ 

[0 0 4 2] 

i4 (a) RZf (b) *#RgLT, HI 3 fcj^S fri£ v 7 - X V- b 2 0 i *9 

*#e5^l^BJ1"^o HI4 (a) K^tLfci/^y-XV- h 2 0 it 3 6 1 mm©ilS?rt 
U yt7-^V- b 2 0 (D^miMi&HUU 8 0 m m <7) 4< ^§1$ 2 0 a i:^OjlS§|5 2 0 b 
bKfrtlr&Z. tiPCS* Z<Dffli?\i, *<C,rW2 0 afctt, 4 oo^ttlB?L 1 5 **|fi:tt <b 
*U 4til7j\ JSSSB 2 0b 210 mm«C> 1 6 ffltf>#\Xjftffl?L 1 5 ^IStf h fi 

, IC, JSaW2 0 b<7)lt@3 1 0mm^ii:i±, 2 4 liO^Jjctfm 1 5 tfWt fcft 
tv^o :©Mi!it #^JSctti?Li 5©t>fXiilii- , c*S4©it4o 

[0 0 4 3] 

iiT)^ feUB&JfrfcilfK [H^£ tLfc v^V-XV- > 2 0 ii^^f|52 0 
HIKfi 1 < jg. ^M?L1 5©i^#<^otv^ 0 fft^i^ HI 4 (a) K^^iifz 
0|TN4, #XS:tB?Ll 5 Wvt7-Xl/ - > 2 0 O^T^OSmit^^LTiiJnL 
TV^ifcWo BP*>, jiSf|5 2 0 b<05tr*fictttfLl 5 03MfriW'M2 0 a fc*5»t* 

[0 0 4 4] 

H4 (b) C^^itTV^J;^;, -> * 7 - X V- h 2 0 KRlt k *L-CV>*#^fflcffl 
?Ll 5ii*^-XV- hfflOtC, fiftlmOHP^lTL, 1 0 <0$^ffll(*it#0. ImmCO 

55f^Sfcm?Ll 5 0^MJ^P^$(±lnim-tr*^o 
[0 0 4 5] 

H5^#PIf^i> '>t7-7'Wf2 0Wtf^?>OKii:, ^ifcffi?Ll 5 0Sfet 

%b&iQ, W^50mm©tt^ $WI^3 0 0i/m 2 , lOOmmOfi 
tt, mfi®a^«9lij4 5 Oi/m 2 „ 1 5 OmmOtfC, J*Ltt®«^ ») ft 4 9 01®X 
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h 0 Z.<Djr?7<DW&3&H 

y = _ 0.0 1 7 3 x 2 + 5.3 5 7 4 x + 7 1.5 1 7 
[0 0 4 6 ] 

H6 4 ^> 1 7 - 7" V - f I L t , 200mm'7 £ 

m<D7 x-Airt^^§iitv^ 0 m^^-rid^. $£*o'>^7-^w > ^'KM 
0.23%) %$m.-?u?z 0 

[0 0 4 7] 

H 2 H«3i : 

IH7 (a) Rlf (b) £#M-t££u CVD&imM-ftK^n-fe*^-^ * n^^Xv 

■fho a^-7^^n^7 9 9X-7^1l^ap , 3^^M$tLTV^ v^y--/V-- > 2 0 J±400m 
m©ES, 20mm<7)ff £ Ltv^ 0 #J*tfc£B?Ll 5 ii20mm[M^|3:t7 tiX^Z o H 
7 ( a) KTFZtitz v^7-~7°V- h 2 0 (4, l/g^v * 7 - 7° V- h 2 0 omiJ Cfr < fi 
. j£< X 7 5*tUv>4 0 HV^xtL«\ m^tLfcv^y-^W 

[0 0 4 8 ] 

17 (b) f-©)!fXfeMl 5 0-15U^$tLT*5 19. Hl7F$^/i#^fetB7L 

1 5 Ymfrb%mwi<Dmn*^\^ MllKlSa(iiiiii)?)iP?:tbt: 

v^ 0 MlOOliP^^ti 1 9 mm^ab 19 . mM^fWfflnmZ iilmm-??&& 

o iit, E#afi, @8C^tJ:M^ yt'7-7'1'- h^ffl^lRl^^'toTiP 
iSS^O . 1-0.1 1 mm%imxV£lM-t &%Tkt L?Zo 
[0 0 4 9] 

uOJ;^r>t7-7V-F2 0 £J£v^T, 300mm >7 %t$kM-f& M9 fcTfi-f 

x >> ftm^nbtttzo sp^ m 9 ^x^-itcffi^ • wi^/: >9 ^su 

iiin^-^^^^^M^^i-'&v^v-^'v- h Steffi Ltz^, J4j— tt^*5V^T^5ft 
fliai-Cttl. 9%T?& o L> ^HBJtrti, 0. 9% v> ? i«^-^PJit#7>^^# h 

Ktzo 

[0 0 5 0] 

$ 3 mmm : 

*^0^O^3*M^^#^> v^y-^V- HiR I Effl^-f ? n^-^^Xv^a^S 
X;V^^LTM^ t LTC 5 F 8 > 0 2 . Ar^^^^^m-T^^T^ 1 9mffl&Kfa& 
[0 0 5 1 ] 

^GQJ; 9 &R I E^>f^D$7'5X-7StIilil^V>e > ^'>-V7-7'V- h 2 0 fi 
, 12 5 WE 6 \zm^fitz^^V-7°V- V 2 0 |WJ^fetC^ MiM^ »9 ^7>^mtB?LO 

h 2 0 <^_LM<^^Pb1^{4. 7'7X7|j|^tL'C> Ar^^WA^ £ OAr^ iift 
^iH^^^^xmtB?L2 Oi:fttLT> #kSSl 0l*J^SA$tL^, o 
[0 0 5 2] 

ti, &i^#^> 1 7 - - > 2 0 1 iimt 2 8 ^Fi©^ pi^^ - 1 ^ < , m 
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[0 0 5 3 ] 

o 

[0 0 5 4] 

£ 4 Hifc^ : 

0 1 0£#M1-£t, Plasma-Enhanced Chemical Vapor Deposition (PECVD) ~7 n -t: ^ 
lilt<^i^^- M01 ^^Lti^^iUISl 10 2l:tt> fuMM 1 0 2 4> 

^ ji^aa^K i o 3 ^et^Mi o 4^iee$tLTv^ 0 o 2 k 

WL<Dm%*°- moi i±^^^mai-^ x n Kmrnm-c, ^ji^ii 03c 

^•LTtt^^ic^ij$tLTv^ 0 z.<Dm%-#- y 1 0 kowmkz 0. &3gi 0 2£p 

[0 0 5 5] 

mmm. 1 0 2 _h^«, vmia 1 0 4 1 0 3 ^*j-j&i-&f£SK, 1 0 2 

co^to— tLx^ jfcftmw 9 . st, ^ ^ n tiia^ (if mti^^i x 1 

0" 4 £lT) X*&2>mmfa(DT)\'5.i-£ <9&>9. #tfc (2 3 84i) <E>i8Pl^ BP^XSfcffi 
?L1 0 5^^$tL^«^v^7-7°V- h 1 0 6^v-;v;>^l 0 7^7>LT^i9 
#lt^tLTV^ 0 It, #kSM 1 0 2 fcli, '>^7-^-M0 6O^ BPt, v 
7-7ls- H06 CMlt^ 1 o 4 t;v5 £ *) %hfl^-7°V- 

h 1 0 8#\ 3UOv-;W >^*1 0 9 ^^>LT^^#tt^tLTV^ 0 h 1 

06O±mt, *;t-yi/-M0 8fcWBtlt T^XvS&jgtf**^-*-*^ 1 1 
0^J&£tiTv^ o mHl-^>t. ituta*^--/!^- b 1 0 8MV*T N MlB^^- 7° V 

-M08 wiriev^y-yv- b 1 o 6fo^m^#^<7)^^ 1 1 i #*M;£tu £ 
i:tuia*^"-7°v- b i o somm^mm^nmi 1 1 tR-®i-c^feLtv>s^jgi; 

o 8<7)^^tufa^p B ii i ommzti&o Buifi^^mta?Li o 5{±mjia^Ki 1 okei 

[0 0 5 6] 

->^7-7°V-h 1 0 6 It#360mm. WII^OJ? £ fi25imirC& & 0 it#150mmmp^^ 
tLTft 10mmG£IA,7i:fifj££ LTV^ 0 mm~ftU$, ItSl50mmmi*J^i3V>Tff£ til5mm 
i:4oTV^ 0 |Hl^C0jaaii45 o <9 x - t L T & £ 46 , tfi#170mmJ: »9 ^HIJ<^J? 

£^25mmt&<5>o 7"-/^^^«45 0 \~Uh - < > 4 ^x-^^O^ItiR^o^ 

tlf ^Wx.^iil(:tl.Oi s It L^„ mi l(a),(b)fc, lulB v * 7 - h 
6 fci^tf fc*Lfc#*ifettl?Ll 0 5 ©ili^^to (a) it, Mt?£wf£S (vt7-^ 
V- M~£5V*T, fi@150mm<7>^HJ) fc^it «b ti/i#^2fem?L 1 0 5 "Cafe * 0 ^5Xv^ 
K>fe$tt^^3S^2ffl!l«> ttSO.lmnk S£0. 5mmO?L^^ S> tiT*! 19 , 45° O-r-^fR 
£ ^ L T tt#lmmO?L $ tlX ^ & 0 E@lmmO?L t T £ tzll<DM £ S£24 

.5mmi&&o (b)li. DHIft ( v ^ V - "7° V- h ^^v^ntfliyOmm^P^flJ) K^tj" £ *L£;2f 
*;5fcffi?Ll 0 5 (DWMmZTFLX^&o y9X-7»tB$tL^^kS^2«ii, ItSO.lmm 
, g£0.5mmC9?L76^tibtLT£> 13 , 45° Ox LTit#lmm^7L^^ic$ tLT 
-So i£#lmmCD?Li 7"-^^^^-^^/i?L<^ft${±14.5mmi:>fe^o 

Ms-r^,t, IWIllI^fi^^M^ll^is^^ v^^-^V- b 1 0 6 ^PStf ^ HtzJ?*1fy.mi 1 
0 5 ©ffilt* <7)ii y t 7 - 7° V - > cf'L^^ ^if « ii * ^ L T 0 cl 

y = 0.018x 2 + 0.71x + 467.2 
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[0 0 5 7] 

*3&Wtc^4'>-v7-^V- H~<£ I9%fe^a*^l 0 3 ft fx fcv», 
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